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(54) Filler neck closure with static charge dissipator 


(57) A fuel cap 10 for use with a fuel receiving as- 
sembly 13 defining a fuel port 11 establishes a common 
electrical potential with the fuel receiving assembly 13. 
An electrically conductive path is defined from the cap 
to the fuel receiving assembly, preventing escape of fuel 
vapours prior to the establishment of the common po- 
tential. The cap 10 comprises a handle 16 on the cap, 
at least a portion of the handle 16 and cap 1 0 being elec- 
trically conductive. A fuel port closure 1 8 engages said 
fuel receiving assembly. An electrically conductive re- 
tainer 20 is coupled to the cap, the retainer contacting 
the electrically conductive portion of the cap and the fuel 
receiving assembly 13 so as to provide the electrically 
conductive path from the handle through the retainer 20 
to the fuel receh/ing assembly. A seal 21 on the cap 10 
•^als the fuel port 11 when the cap 10 is engaged with 
at least a portion off the fuel receding assembly 13. The 
seal 21 is positioned in the cap 1 0 to seal the port 1 1 
and prevent escape of fuel vapour until the common 
electrical potential is substantially achieved. 
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Description 


the accompanying figures In which: 
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Background and Summary of the Invention 

[0001 ) The present invention relates to a fuel cap, and 
particularly to a fuel cap for closing a vehicle fuel tank 
filler neck. More particularly, the present invention re- 
lates to an electrically conductive fuel cap. 
[0002] Occasionally, vehk;le occupants or service sta- 
tion attendants will "cany" a static electricity charge hav- 
ing an electrical potential that is higher than the vehicle 
itself. A fuel cap In accordance with the present inven- 
tion is configured to 'ground" a person touching the fuel 
cap prior to removal of the fuel cap from the filler neck 
so as to dissipate to ground, In a controlled manner, any 
electrostatk; charge or potential on the person at the out- 
set of a vehicle refueling cycle and before fuel vapor is 
allowed to vent through the mouth of the filler neck. 
[0003] In a preferred embodiment, the fuel cap In- 
cludes a handle, a fuel port closure for engaging a fuel 
receiving assembly, an electrically conductive retainer 
on the fuel cap and a seal. The electrteally conductive 
retainer maintains an electrically conducth/e contact to 
the fuel receiving assembly while the seal prevents the 
escape of fuel vapors through the fuel receiving assem- 
bly. The seal is maintained until substantially achieving 
a common electrical potential between the cap and the 
fuel receiving assembly by way of the electrically con- 
ductive retainer. 

[0004] The invention also includes a method of estab- 
lishing a common electrical potential and preventing es- 
cape of fuel vapors from a fuel port of a fuel receiving 
assembly priorto establishing the common electrical po- 
tential. The method employs a fuel receiving assembly 
whk:h defines a fuel port, a fuel cap which Is engageable 
with and covers the fuel port. The cap includes an elec- 
trically conducthfe retainer, a handle, a fuel port closure 
and a seal. The seal is maintained between the cap and 
the fuel receiving assembly. When the cap is engaged 
with the fuel receiving assembly. A common electrically 
conductive path is established between the electrically 
conductive retainer and an electrically conductive por- 
tion of the fuel receh^ing assembly. The electrically con- 
ductive path is maintained between the retainer and the 
fuel receiving assembly until the common electrical po- 
tential is achieved. The seal is maintained and only dis- 
engaged after substantially achieving the common elec- 
trical potential. 

[0005] Additional features and advantages of the in- 
vention will become apparent to those skilled in the art 
upon a conslderatkin of the following detailed descrip- 
tion of a prefeaed embodiment exemplifying the best 
mode of carrying out the invention as presently per- 
ceived. 

Brief Description of the Drawings 

[0006] The detailed description particularly refers to 
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Fig. 1 is an exploded perspective view of a conduc- 
tive filler neck coupled to a fuel tank, a filler neck 
insert sized to fit into the filler neck and receive a 
threaded fuel cap, and a fuel cap including (from 
right to left) a handle, a threaded closure member, 
and a retainer; 

Fig. 2 is a bottom view of the retainer of Fig. 1 show- 
ing four flexible fingers appended to an annular 
member; 

Fig. 3 is a side elevation of the fuel cap of Fig. 1 , 
with portions broken away, as it is being inserted 
into the filler neck insert and the filler neck of Fig. 1 ; 
and 

Fig. 4 is a view similar to Rg. 3 showing the fuel cap 
mounted In the filler neck and contact between the 
retainer and the filler neck insert. 


^ Detailed Description of the Drawings 

[0007] A fuel cap 1 0 is configured for use with a fuel 
receiving assembly 13. The fuel receiving assembly 13 
includes a fuel tank filler neck 14 and tank filler neck 

^5 Insert 1 2 on the open end 1 7 thereof. The fuel cap 1 0 is 
engageable with the fuel receiving assembly 1 3 to close 
and seal an open mouth or fuel port 1 1 of tank filler neck 
insert 12. Tank filler neck Insert 12 is made of an elec- 
trically conductive plastics material and portions of fuel 

30 cap 1 0 are also made of an electrically conductive plas- 
tics material. Once installed In the filler neck 1 4, the fuel 
cap 1 0 is electrically grounded to the fuel tank 15 via the 
electrically conductive filler neck Insert 1 2 as shown, for 
example, In Fig. 4. Fuel tank 15 is of known construction 

35 and as such is shown diagrammatically In FIGS. 1 , 3 
and 4. 

[0008] As shown in Figs. 1 , 3, and 4. fuel cap 10 in- 
cludes a handle 16 having a grip 19, a fuel port closure 
1 8 under and spaced from the handle 1 6, and an eleo- 

40 trically conductive retatner20 an^anged to couple or en- 
gage handle 16 to fuel port closure 18 yet. In certain 
embodiments, permit lost motion between handle 16 
and fuel port closure 1 8. Handle 1 6 and retainer 20 are 
made of an electrically conductive material such as an 

45 electrically conductive plastics material. As shown in the 
Figures, fuel port closure 18 such as the threaded por- 
tion 23 is insertable into filler neck Insert 1 2 to retain cap 
10 in position to cover fuel port 11. With reference to 
FIGS. 3 and 4, fuel port closure 18 is sized and dimen- 

so sioned for engaging at least an internal surface 25 of the 
insert 12 of fuel receiving assembly 13. Retainer 20 is 
sized and dimensioned and spaced away from fuel port 
closure 1 8 for contacting at least an external surface 27 
of fuel receiving assembly 13. 

55 [0009] A grounded connection is established between 
handle 16, retainer 20. filler neck inset 12, and filler neck 
14 during installation of cap 10 In filler neck insert 12 
and filler neck 1 4 so that cap 1 0 and the operator's han- 
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die become fully grounded before a sealed connection 
at O-ring seal 21 between closure member 1 6 and filler 
neck Inset 12 (see Fig. 4) is broken during removal of 
cap 10 from filler neck 14 prior to refueling the fuel tank 
15. The disclosure in Roberts. Harris* PCT International 
Publication No. WO99/05026 entitled "Fuel Cap" is 
hereby incorporated by reference herein. 
[0010] To prevent a potential electrical discharge 
(spark) during cap removal, this filler neck closure sys- 
tem provides means for dissipating an electrical charge 
from an operator attempting to refuel the vehicle, who 
Is at a first electrical potential, and the vehicle, specifi- 
cally the metal fuel filler neck 14, which is at a second 
electrical potential, to reach a common level immediate- 
ly prior to opening the cap 10 and releasing fuel vapor 
from fuel tank 15. Such means for dissipating an elec- 
trical charge Include conductive components handle 1 6, 
closure 18, retainer 20 and fuel receiving assembly 13. 
These conductive components define a common elec- 
trically conductive path facilitating and establishing a 
common electrical potential. 

[0011] To achieve this common level, cap 10 is pro- 
vided with a handle cover 1 6 formed of an electrically 
conductive material such as molded of an electrically 
conductive polymer material. Attached to this cover 1 6 
is a similarly conductive polymer retainer 20 designed 
to capture a non-conductive filler neck closure member 
18 for purposes of holding the closure member 1 8 be- 
tween the retainer 20 and the cover 16, and further to 
ensure a driving connection between cover 16 and clo- 
sure member 18. 

[0012J In the preferred embodiment as Illustrated, the 
conductive polymer retainer 20 is constructed to have 
an annular mennber22 and flexible members 24 project- 
ing radially Inwardly from an inner wall 26 of annular 
member 22. The flexible members 24 generally provide 
a degree of flexibility to positively bias towards insert 1 2 
and mechanteally and electrically contact with the vehi- 
cle fuel filler neck 14 or filler neck insert 12 as the cap 
10 Is Installed. The vehicle fill neck 14 and/or Insert 12, 
whteh are electrically conductive, are preferably at a 
common electrical potential with the vehk^le fuel tank 1 5 
and vehicle chassis. Thus, the operator will establish a 
common electrical potential with the vehk:le as the op- 
erator touches the cap 10 preventing any spark dis- 
charge should Inadvertent contact be made with any 
other part of the vehicle at the start of the cap-removal 
process. In an altemative embodiment, the flexible 
member is provided in the fonn of flexible, generally con- 
tinuous internal, generally radially inwardly extending 
ring or flap. This form of the flexible member provides 
the same function as the portions 24 shown in FIGS. 1-4. 
[0013] In the preferred embodiment, the inwardly pro- 
jecting fingers 24 have a curved surface 28 which is in 
contact with the filler neck 14, this surface shape pro- 
vides a smooth "feel" and gradual increase in effort as 
the cap 10 is installed in the filler neck and the fingers 
24 are generally upwardly and outwardly deflected. Four 


fingers 24 arranged to lie in circumferentially spaced- 
apart relation an annular inner wall 22 are shown, for 
example, in Figs. 1 and 2. As shown in Figs. 3 and 4, 
these fingers 24 on the electrk:ally conductive retainer 
5 20 will establish electrical contact with the electrically 
conductive filler neck insert 1 2 during cap installation so 
that fuel cap 10 is grounded when it is installed in the 
filler neck 14. 

[0014] The present invention also includes a method 
10 of establishing a common electrical potential and pre- 
venting escape of fuel vapors from the fuel port 1 1 prior 
to establishing the common electrical potential. The fuel 
cap 10 and fuel receiving assembly 13 as described 
herein above is used to provide the method of the in- 
15 vention. It should be noted that variations on the struc- 
ture and embodiment of the fuel cap 10 and fuel receiv- 
ing assembly 13 may be provided and still achieve the 
same method as described herein. The method includes 
the steps of sealing the fuel port when the cap 1 0 is en- 
20 gaged with the fuel receiving assembly 13. When cap 
10 is engaged in assembly 13 fuel vapors are retained 
In the fuel receiving assembly 1 3 and fuel tank 1 5. Under 
these conditions threaded filler neck of fuel ctoser 1 8 Is 
engaged with thecorrespondinglythreaded intemalsur- 
25 face 25. Seal 21 Is engaged on an upper surface 29 of 
insert 12 to prevent the escape of fuel vapors through 
the engaged threads 23, 25. Also under these condi- 
tions the projecting portions 24 are blasedly engaged 
against the corresponding surface 27 of the Insert 12. 
30 As such, a conductive path extends from the handle 1 6 
through the component 20, 1 8 and fuel receiving assem- 
bly 13. This condition Is generally shown In FIG. 4. 
[0015] As cap 1 0 Is rotated to remove It from fuel re- 
ceiving assembly 13. threads 23 and 25 respectively 
35 threadedly disengage. As the cap is rotated the seal be- 
tween seal 21 and corresponding surface 29 of the In- 
sert is maintained. Also as a rotation occurs contact is 
maintained between the fingers 24 and the correspond- 
ing surface 27. 29 of the insert 12. Seal 21 and fingers 
40 24 are sized and dimenstoned to maintain a contact be- 
tween the fingers 24 and the insert 1 2 to maintain a con- 
ductive path from the cap 10 to fuel receiving assembly 
13 as the seal is separated between seal 21 and insert 
12. This allows the maintenance of an electrically con- 
45 ductive path between the electrically, conductive retain- 
er 20 and electrically conductive portion of the above 
fuel receiving assembly 13. This electrfcally conductive 
path is maintained while the engagement between seal 
21 and insert 12 Is disengaged. Disengagement of seal 
50 21 from insert 1 2 altows vapors to escape. While vapors 
escape, conductive contact is maintained by the fingers 
24 of retainer 20 contacting a corresponding surface of 
Insert 12. Maintenance of the electrically conductive 
path prevents creating a spark gap which might other- 
55 wise allow a spark to discharge across such a gap. Gen- 
erally, the common electrical potential is established 
shortly after a user grips handle 1 6 since the conductive 
path between the structure allows the electrical potential 
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to be dissipated through the overall structure. 

[0016] Although the invention has been described in 

detail with reference to a preferred embodiment, varia- 5, 

tions arid modification exist within the scope and spirit 

of the invention as described and defined in the following 5 

claims. 

Claims 

10 

1. A fuel cap for use with a fuel receiving assembly 
defining a fuel port and which establishes a com- 
mon electrical potential with said fuel receiving as- 
sembly by way of an electrically conductive path 
from said cap to said fuel receiving assembly and is 
prevents escape of fuel vapors from said fuel port 
prior to establishing said common electrical poten- 
tial, said fuel cap comprising: 

a handle on said fuel cap, at least a portion of 20 
said handle and said cap being electrically con- 
ductive; 

a fuel port closure for engaging said fuel receiv- 
ing assembly; 

an electrically conductive retainer coupled to ss 
said fuel cap. said retainer contacting said elec- 
trically conductive portion of said cap and said 
fuel receiving assembly for providing said elec- 
trically conductive path from said handle 
through said retainer to said fuel receiving as- 3o 
sembly; and 

a seal on said fuel cap for sealing said fuel port 
when said fuel cap is engaged with at least a 
portion of said fuel receh^ing assembly, said 
seal being positioned in said fuel cap for sealing 3S 
said fuel port and preventing the escape of fuel 
vapors through said fuel port until substantially 
achieving said common electrical potential. 

2. The cap of Claim 1 wherein said fuel port closure Is 
spaced from said handle and said seal Is generally 
positioned between said fuel port closure and said 
handle, said retainer being attached to said handle 
and spaced from said seal and said fuel port clo- 
sure. 

3. The cap of Claim 2 further comprising said retainer 
being spaced from said seal for receiving a portion 
of a fuel receiving assembly therebetween, said re- 
tainer and seal being sized and dimensioned for so 
maintaining engagement of said seal with said fuel 
receiving assembly prior to disengagement of said 
retainer from said fuel receiving assembly. 

4. The cap of Claim 1 wherein said retainer includes ss 
an inwardly extending engaging portion which bias- 
edly engages at least a portion of said fuel receiving 
assembly for maintaining a conductive electrical 
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contact therebetween. 

The cap of Claim 1 wherein said retainer includes 
a plurality of fingers generally inwardly radially ex- 
tending being sized and dimensioned to biasedly 
engage a corresponding surface of said fuel receiv- 
ing assembly to provide electrically conductive en- 
gagement of said retainer with said fuel receiving 
assembly. 
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